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Description 

The  invention  relates  to  a  roll  crusher  for  crush- 
ing  rocks  and  ores,  etc. 

US-A-3  497  321  discloses  a  machine  for  den- 
sifying  and  aggregating  fine-granular  mineral  salt 
material  in  a  rolling  mill.  The  material  is  passed 
through  the  gap  between  two  rollers,  which  are 
rotating  in  opposite  direction.  In  a  hopper  chute  for 
supplying  the  material  to  be  aggregated  to  the 
rollers  a  number  of  downwardly  extending  rods  or 
tubes  is  supported,  the  lower  ends  of  which  termi- 
nate  above  the  narrowest  spot  of  the  roller  gap. 
Due  to  this  construction  and  the  dimension  of  the 
gap  by  the  rolling  operation  highly  densified  ma- 
terial  in  the  form  of  longitudinal  strips  with  inter- 
mediate  strips  of  non-densified  fine-granular  ma- 
terial  are  produced. 

J  P-Y1  -35-22688  discloses  a  flour  mill  having  a 
rotating  roll  and  an  interlocking  roll,  interlocking 
with  said  rotating  roll  through  a  pair  of  reduction 
gears.  Said  reduction  gear  is  rotatably  supported 
by  a  shaft  of  said  interlocking  roll  and  comprises  a 
clutch  disposed  between  said  reduction  gear  and 
said  shaft  of  said  interlocking  roll.  Whether  or  not 
the  clutch  is  on  or  off  the  interlocking  roll  and  the 
rotating  roll  are  rotating  with  the  same  or  different 
speeds,  having  different  effects  on  the  flour  to  be 
ground. 

There  has  been  known  another  type  of  roll 
crusher,  as  shown  in  Figs.  5  and  6,  in  which  a  pair 
of  rolls  2  and  3  respectively  facing  each  other  and 
rotating  in  adverse  direction  to  each  other  is  pro- 
vided,  feed  material  such  as  rocks  and  ores  to  be 
crushed  is  supplied  through  the  supply  port  5  into 
the  crushing  chamber  6,  that  is,  a  space  formed  in 
between  the  pair  of  rolls,  and  the  feed  material 
supplied  is  crushed  by  compression  while  being 
rolled  with  said  pair  of  rolls  2  and  3. 

The  type  of  roll  crusher  has  a  crushing  cham- 
ber  6  (a  region  indicated  by  chain  line)  as  shown  in 
Figs.  7a  and  7b,  whose  longitudinal  side  faces  6a 
and  6b  are  formed  respectively  by  the  outer  sur- 
faces  of  the  pair  of  rolls  2  and  3,  and  whose  end 
faces  6c  and  6d  coincide  with  the  openings  formed 
in  between  the  end  faces  2a  and  2b  as  well  as  3a 
and  3b  of  said  pair  of  respective  rolls  2  and  3.  But 
the  crushing  chamber  shown  is  an  example  for 
explanation,  therefore  not  necessarily  limited  to  the 
shape,  but  varying  to  a  convenient  space  region 
depending  on  crushing  condition. 

On  the  other  hand,  some  roll  crusher  according 
to  the  prior  art  is  provided  with  side  plates  called 
cheek  plates  to  prevent  crushed  stock  from  flowing 
out  from  the  end  openings  6c  and  6d  of  the  crush- 
ing  chamber  6.  During  the  process  of  crushing  by 
the  rolls  2  and  3,  this  type  of  roll  crusher  has  no 
capability  sufficient  to  prevent  material  being 

crushed  from  being  pushed  out  of  the  crushing 
chamber  6  through  the  lower  end  portions  of  the 
end  openings  6c  and  6d  (higher  pressure  applied 
on  material  to  be  crushed  here),  thus  resulting  in 

5  higher  pressure  applied  on  the  rolls  2  and  3  at  the 
roll  center,  and  in  lower  pressure  at  both  ends. 

Concerning  such  roll  crushers  with  cheek 
plates,  a  comparable  construction  is  disclosed  in 
JP-Y1-29  76  94.  This  document  refers  to  a  guide 

io  made  of  bamboo  for  kneading  vinyl.  This  guide  is 
used  in  a  kneading  machine  and  comprises  plates 
made  of  bamboo  having  a  large  number  of  bamboo 
strips.  The  plates  are  overlapped  and  adhered  with 
each  other  so  that  the  string  of  each  bamboo  strip 

75  crosses  at  an  angle  of  10  °  to  15  °  to  the  side  edge 
of  the  guide. 

Repeated  crushing  with  aforementioned  differ- 
ent  pressures  distributed  on  the  rollers  may  cause 
partial  wear  of  the  rolls  2  and  3,  as  shown  in  Fig.  8, 

20  thus  resulting  in  an  ununiform  shape  with  the  small- 
er  middle  section  and  the  larger  end  sections. 
Such  partial  wear  cannot  maintain  a  constant  axial 
crushing  clearance  between  rolls.  Therefore,  in 
crushing  material  with  a  relatively  small  clearance 

25  in  such  case  as  making  crushed  sand,  crushing 
clearance  at  the  middle  section  is  too  large,  al- 
though  the  rolls  come  into  a  close  contact  with 
each  other  with  zero  clearance  at  both  ends.  This 
partial  wear  of  rolls  has  been  long  well  known  as 

30  the  worst  defect  of  the  roll  crusher,  which  causes  a 
failure  of  effective  crushing,  thus  necessitating  la- 
borious  repair  work  to  abrade  the  roll  surface  for  a 
uniform  axial  crushing  clearance  between  rolls. 

Heretofore,  in  crushing  rocks  or  ores  by  the  roll 
35  crusher,  to  have  a  large  crushing  ratio,  roll  clear- 

ance  is  adjusted  to  be  equal  to  or  smaller  than  the 
particle  size  of  desired  products.  Particularly  for 
fine  particle  products,  to  have  a  large  fraction  of 
fine  particles  in  crushed  products,  it  was  common 

40  for  roll  clearance  to  be  adjusted  to  about  1/2  par- 
ticle  size  of  desired  products.  Crushing  mechanism 
according  to  the  prior  art  may  be  described  as 
follows.  A  clearance  between  a  pair  of  opposing 
rolls  2  and  3,  that  is,  crushing  clearance  S  is 

45  smaller  than  particle  diameter  F  of  feed  material  to 
be  crushed,  and  equal  to  or  smaller  than  the  par- 
ticle  diameter  P  of  desirable  products.  Particles  of 
material  to  be  crushed  are  subjected  to  a  continu- 
ously  increasing  compressive  load  and  are  even- 

so  tually  broken  from  the  time  when  they  come  into 
contact  with  the  surfaces  of  the  pair  of  the  oppos- 
ing  rolls  to  the  time  when  they  pass  between  the 
closest  positions  of  the  two  opposing  rolls. 

As  stated  above,  the  roll  crusher  according  to 
55  the  prior  art  has  a  small  crushing  clearance  S,  thus 

limiting  the  throughput  capacity  of  feed  material 
through  the  crushing  chamber,  resulting  in  a  low 
productivity  of  products.  Especially,  the  smaller  the 
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particle  size  of  desirable  products,  the  smaller  the 
crushing  clearance,  thus  further  restricting  the  pro- 
ductivity. 

And,  because  feed  material  to  be  crushed  is 
pressed  by  the  roll  2  and  3  from  the  left  and  right 
sides,  the  size  and  shape  of  broken  particles  are 
regulated  as  regards  the  horizontal  direction,  but  no 
regulation  cannot  be  expected  as  regards  other  two 
directions  such  as  vertical  and  parallel  to  the  lon- 
gitudinal  direction  of  the  rolls.  Therefore,  products 
according  to  the  prior  art  include  a  large  fraction  of 
particles  having  sizes  larger  than  the  crushing 
clearance  S,  and  it  is  well  known  that  they  contain 
a  lot  of  flat  or  slender  particles. 

The  object  of  the  invention  is  to  provide  a 
uniform  longitudinal  (axial  direction  of  rolls)  pres- 
sure  distribution  in  the  crushing  chamber  for  a  high 
compression  crushing  effect  and  for  prevention  of 
partial  wear  of  rolls  in  the  axial  direction  thereof. 

To  achieve  the  object  of  the  invention,  the 
invention  provides  a  roll  crusher  according  the  pre- 
amble  of  claim  1,  being  characterized  by  flanges 
fixed  to  the  end  surfaces  of  either  roll  for  rotation 
with  the  roll,  having  a  radius  at  least  a  crushing 
clearance  between  the  rolls  larger  than  that  of  the 
roll,  and  disposed  to  block  end  openings  of  afore- 
said  crushing  chamber,  as  well  as  by  stationary 
block  members  disposed  to  block  an  area  of  the 
end  openings  of  aforesaid  crushing  chamber  other 
than  the  area  blocked  by  aforesaid  flanges,  and  to 
prevent  material  to  be  crushed  from  flowing  out  of 
the  end  openings  of  the  crushing  chamber. 

To  achieve  a  simplified  mechanism  for  driving 
the  rolls  at  reduced  cost,  a  preferred  embodiment 
of  the  invention  provides  a  roll  crusher,  in  which  a 
pair  of  rolls  facing  each  other  is  provided,  feed 
material  is  supplied  into  a  space  formed  in  be- 
tween  these  two  rolls  or  a  crushing  chamber,  and 
the  feed  material  to  be  crushed  is  compressed  for 
crushing  while  being  rolled  up  with  aforesaid  pair  of 
rolls,  being  characterized  by  one  roll  of  aforesaid 
pair  of  rolls  or  a  driver  roll  being  power  driven  for 
rotation,  and  the  other  roll  or  a  follower  roll  being 
rotated  freely  or  at  least  together  with  the  driver  roll 
through  the  material  rolled  up  in  between  the  rolls 
while  the  material  being  crushed. 

Brief  Description  of  Drawings 

Fig.  1  is  a  sectional  side  view  of  an  embodiment 
according  to  the  invention; 
Fig.  2  is  a  sectional  plan  view  of  Fig.  1  taken 
along  line  ll-ll; 
Fig.  3  is  a  top  view  of  the  roll  crusher  as  shown 
in  Fig.  1; 
Fig.  4  is  a  sectional  view  of  Fig.  1  taken  along 
line  IV-IV; 

Figs.  5  and  6  are  sectional  views  of  the  roll 
crusher  according  to  the  prior  art; 
Figs.  7a  and  7b  are  perspective  views  showing 
the  crushing  chamber; 

5  Fig.  8  is  a  view  showing  partial  wear  of  rolls  in 
the  roll  axial  direction; 
Fig.  9  is  a  sectional  view  showing  an  example  of 
the  roll  driving  device; 
Fig.  10  is  a  sectional  view  showing  another 

io  example  of  the  roll  driving  device; 
Fig.  11  is  a  view  showing  the  gear  train  for  use 
in  the  device  in  Fig.  10;  and 
Fig.  12  is  a  sectional  view  showing  other  exam- 
ple  of  the  roll  driving  device. 

15 
Best  Mode  for  carrying  out  the  Invention 

Figs.  1  and  2  show  an  example  of  a  roll 
crusher  according  to  the  invention.  In  these  draw- 

20  ings,  the  same  members  as  the  roll  crusher  ac- 
cording  to  the  prior  art  shown  in  Fig.  5  are  given  by 
the  same  numerals.  The  differences  of  a  roll 
crusher  according  to  the  invention  from  the  roll 
crusher  according  to  the  prior  art  are:  block  mem- 

25  bers  or  cheek  plates  11  which  prevent  feed  ma- 
terial  to  be  crushed  from  flowing  out  of  a  crushing 
chamber  6  by  blocking  end  surface  openings  6c 
and  6d  in  the  crushing  chamber  6  (Fig.  7b),  and 
flanges  12  which  prevent  the  feed  material  to  be 

30  crushed  from  being  pushed  out  of  the  crushing 
chamber  6  through  lower  end  portions  under  high 
pressure  applied  to  the  feed  material  to  be  crushed 
in  the  end  surface  openings  6c  and  6d.  The  flanges 
12  are  fixed  to  end  faces  of  one  roll  3  for  rotating 

35  together  with  the  roll  3.  The  radius  of  the  flange  12 
is  at  least  a  crushing  clearance  in  between  the  rolls 
larger  than  that  of  the  roll  3.  Because  the  flange  12 
rotates  integrally  with  the  roll  3,  there  is  little  rela- 
tive  dislocation  thereof  to  feed  material  to  be  com- 

40  pressed  and  crushed  in  between  the  rolls  2  and  3 
under  high  pressure.  As  a  result,  there  is  little  wear 
on  the  flange  12,  permitting  preservation  of  the 
function  of  the  flange  12  to  maintain  the  axially 
uniform  pressure  applied  to  the  rolls  2  and  3  even 

45  under  the  progress  of  the  wear  of  the  rolls  2  and  3 
after  long  service,  thus  preventing  partial  wear  of 
the  rolls  2  and  3,  and  maintaining  a  desirable 
interparticle  crushing  effect. 

A  fixed  plate  7  and  a  slide  gate  8  are  provided 
50  in  a  supply  port  5  of  feed  material.  A  rod  9  is 

connected  to  the  slide  gate  8  as  shown  in  Fig.  3. 
The  movement  of  the  rod  9  as  shown  in  Arrow  AA' 
can  adjust  the  spacing  between  the  fixed  plate  7 
and  the  slide  gate  8,  which  in  turn  adjusts  the 

55  amount  of  material  to  be  fed  into  the  crushing 
chamber  from  the  supply  port  5.  The  leading  edge 
of  the  slide  gate  8  is  curved  so  that  the  section  of 
the  supply  port  5  is  wider  in  the  end  portions  than 

3 
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the  middle  portion,  which  is  to  compensate  short 
supply  of  material  to  the  side  wall  portions  of  the 
supply  port  5  (that  is,  both  end  portions  of  the 
crushing  chamber  6)  due  to  friction  and  to  supply 
feed  material  uniformly  over  the  length  of  the 
crushing  chamber  6. 

The  longitudinal  length  L  of  the  supply  port  5, 
as  shown  in  Figs.  3  and  4,  is  designed  essentially 
equal  to  the  spacing  between  both  flanges  12  of 
the  roll  3  and  slightly  longer  than  the  axial  length  L' 
of  the  roll  2.  This,  together  with  the  curvature  of  the 
leading  edge  of  the  slide  gate  8  as  described 
above,  is  to  supply  feed  material  uniformly  over  the 
length  of  the  rolls  2  and  3. 

Sign  BE  in  Fig.  2  is  bearings  for  supporting  the 
rolls  2  and  3. 

A  roll  crusher  shown  in  Fig.  1  uses  the  less 
worn  flanges  12  to  prevent  feed  material  from 
being  pushed  out  of  the  crushing  chamber  6  in  the 
axial  direction  of  the  rolls  2  and  3  by  the  compres- 
sion  force  of  the  rolls  2  and  3,  thus  resulting  in  a 
uniform  distribution  of  the  pressure  applied  to  the 
rolls  2  and  3  as  well  as  of  the  compression  force  of 
particles  of  material  to  be  crushed  acting  on  each 
other,  over  the  whole  area  of  the  longitudinal  direc- 
tion  (roll  axial  direction)  for  a  long  period  of  service. 
As  a  result,  partial  wear  of  the  rolls  can  be  pre- 
vented  for  long,  thus  maintaining  a  desirable  inter- 
particle  crushing  effect. 

Fig.  9  shows  a  driving  device  to  drive  for 
rotation  of  particularly  a  pair  of  rolls  2  and  3.  The 
roll  3  on  the  right  side  of  the  drawing  is  supported 
on  a  frame  1  with  bearings  BE1  and  connected  to  a 
drive  power  such  as  the  output  shaft  of  a  motor  10 
through  a  coupling  19.  The  motor  10  drives  the  roll 
3  for  counterclockwise  rotation  in  Fig.  1.  The  roll  2 
on  the  left  side  of  the  drawing  is  supported  with 
bearings  BE2  rotatably  (can  be  rotated  freely). 

In  crushing,  first  one  roll  3  is  rotated  by  the 
motor  10  counterclockwise  in  the  Fig.  1.  Then  the 
other  roll  2  is  rotated  clockwise  in  the  drawing 
through  the  material  being  crushed  in  the  crushing 
chamber  6.  As  a  result,  the  stock  is  broken  while 
being  rolled  up  in  between  the  rolls  2  and  3  rotat- 
ing  adversely  to  each  other.  Because  the  follower 
roll  2  follows  the  driving  roll  3  and  rotates  at  a 
nearly  same  speed  as  the  driving  roll  3,  crushing  is 
positively  performed  without  any  trouble.  Here,  only 
one  driving  power  is  used  for  the  rolls  2  and  3, 
thus  resulting  in  a  simple  configuration  of  the  whole 
roll  crusher,  leading  to  cost  reduction. 

Incidentally,  it  is  desirable  that  with  a  roll 
crusher  the  relative  positions  of  the  rolls  can  be 
varied,  that  is,  the  rolls  is  brought  closer  or  re- 
moved  away,  in  order  to  adjust  particle  size  of 
crushed  products  or  to  compensate  wear  of  the 
rolls  2  and  3  to  maintain  a  constant  clearance  of 
the  rolls.  For  this  purpose,  the  bearing  BE2  sup- 

porting  the  follower  roll  2  according  to  the  invention 
is  so  fixed  to  the  frame  1  that  the  bearing  BE2  can 
be  moved  as  shown  by  Arrow  AA'.  In  this  case, 
because  the  roll  2  is  rotating  freely  without  any 

5  motor  or  other  driving  means  provided,  the  move- 
ment  of  the  bearing  BE2  or  the  roll  2  is  easily 
made,  thus  permitting  a  simple  adjustment  of 
crushing  clearance  of  rolls. 

Fig.  10  shows  another  exampel  of  the  driving 
io  device  for  the  rolls  2  and  3.  In  this  drawing  the 

same  members  as  those  shown  in  Fig.  9  are  given 
by  the  same  numerals. 

The  follower  roll  2  is  connected  to  the  driver 
roll  3  through  a  gear  train  20,  which  transmits  the 

is  rotational  force  of  the  driver  roll  3  to  the  follower 
roll  2.  The  gear  train  20  consists  of,  for  instance, 
four  gears  21,  22,  23  and  24  meshing  with  each 
other  as  shown  in  Fig.  11,  and  further  a  one-way 
clutch  25  is  provided  between  the  last  gear  24  and 

20  the  shaft  2a  of  the  follower  roll  2.  The  gear  train  20 
is  so  designed  that  the  follower  roll  2  rotates  at  a 
speed  at  least  5%  slower  than  the  driver  roll  3.  The 
one-way  clutch  25  is  installed  to  transmit  the  clock- 
wise  rotation  of  the  last  gear  24  (Fig.  11)  to  the  roll 

25  shaft  2a,  but  not  to  transmit  the  adverse  rotation. 
In  crushing,  first,  the  motor  10  rotates  the  driv- 

er  roll  3  counterclockwise  in  Fig.  11,  at  this  time 
the  follower  roll  2  rotates  clockwise  at  a  speed  at 
least  5%  slower  because  of  the  gear  train  20. 

30  Supplied  in  between  the  rolls  2  and  3  under  this 
condition,  the  material  to  be  crushed  are  rolled  up 
in  between  the  rolls  2  and  3  which  have  started 
rotation.  Once  the  material  is  rolled  up  in  between 
rolls,  the  interference  of  the  material  adds  up  the 

35  rotation  speed  of  the  follower  roll  2  nearly  to  that  of 
the  driver  roll  3,  then  the  one-way  clutch  25  func- 
tions  to  allow  the  free  rotation  of  the  follower  roll  2 
without  restricted  by  the  rotation  of  the  last  gear  24 
or  the  driver  roll  3.  At  that  time,  each  gear  in  the 

40  gear  train  20  makes  so-called  racing. 
With  the  embodiment  in  Fig.  9,  because  the 

follower  roll  2  does  not  rotate  together  with  the 
driver  roll  3  at  first,  it  may  happen  that,  when 
entering  feed  material  includes  coarser  particles, 

45  the  coarser  particles  cannot  be  nipped,  in  other 
words,  effective  "nip  angle"  (the  maximum  nipping 
angle  which  allows  crushing  in  between  rolls)  be- 
comes  smaller.  On  the  contrary,  with  the  embodi- 
ment  in  Fig.  10,  in  which  the  follower  roll  2  rotates 

50  at  a  lower  speed  from  the  beginning,  there  is  no 
such  chance  as  stated  above. 

Besides,  the  gear  train  20  intends  only  to  trans- 
mit  rotation  during  no  load  or  light  load,  and  only 
races  during  crushing.  Therefore,  it  does  not  be 

55  required  to  transmit  large  torque  and  to  have  much 
strength,  thus  reducing  additional  cost. 

As  described  above,  it  is  desirable  that  at  least 
one  of  the  rolls  2  and  3  can  be  moved  for  adjust- 

4 
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ment  of  the  crushing  clearance  of  rolls.  In  the  case 
of  Fig.  11,  the  position  of  the  roll  2  can  be  shifted 
by  rocking  the  idle  gears  22  and  23  about  the  roll 
shaft  3a  as  shown  by  Arrow  EE'. 

Fig.  12  shows  a  further  different  embodiment 
for  the  driving  device,  in  which  the  follower  roll  2  of 
the  embodiment  in  Fig.  9  is  provided  with  an 
auxiliary  motor  30  to  drive.  The  auxiliary  motor  30 
can  be  turned  ON  or  OFF  as  required  by  a  control- 
ler  (not  shown).  Switching  the  auxiliary  motor  30 
OFF  allows  the  follower  roll  2  to  be  rotated  freely. 
Alternatively,  a  clutch  can  be  introduced  between 
the  auxiliary  motor  30  and  the  follower  roll  2.  ON  or 
OFF  of  the  clutch  can  switch  the  follower  roll  2  to 
be  rotated  by  the  auxiliary  motor  30  or  freely.  The 
rotational  speed  of  the  follower  roll  2  by  the  auxil- 
iary  motor  30  may  be  the  same  as  that  of  the 
driver  roll  3  by  the  motor  10.  Both  speeds  are  not 
necessary  the  same,  but,  as  in  the  case  of  Fig.  10, 
the  follower  roll  2  may  be  driven  by  the  auxiliary 
motor  30  through  a  one-way  clutch  so  that  the 
rotation  speed  of  the  follower  roll  2  is  at  least  5% 
slower  than  that  of  the  driver  roll  3. 

When  the  rolls  2  and  3  are  rotating  under  no 
load  or  light  load,  the  auxiliary  motor  30  is  switched 
ON  to  rotate  the  follower  roll  2,  at  this  time,  the 
driver  roll  3  has  already  been  driven  by  the  motor 
10.  Under  this  condition,  feed  material  is  supplied 
in  between  the  rolls  2  and  3,  and  crushing  starts. 
Once  crushing  starts,  the  auxiliary  motor  30  is 
turned  OFF,  and  since  then  the  follower  roll  2  is 
brought  into  free  rotation  or  rotating  while  following 
the  driver  roll  3  through  material  being  crushed. 
Further  crushing  operation  is  performed  under  this 
conditions. 

As  stated  above,  under  no  load  or  light  load, 
the  auxiliary  motor  30  is  energized  to  rotate  the 
follower  roll  2,  but  since  this  rotation  does  not 
require  large  torque,  a  very  inexpensive  motor  can 
be  used  for  the  auxiliary  motor  30,  thus  contribut- 
ing  no  noticeable  increase  in  cost.  Therefore,  as 
compared  with  the  case  when  the  rolls  are  in- 
dependently  driven,  cost  is  lowered. 

At  the  same  time,  since  the  follower  roll  2  is 
rotated  beforehand  under  no  load,  as  with  the  case 
in  the  device  shown  in  Fig.  10,  coarse  particles  of 
feed  material  can  be  crushed,  in  other  words,  a 
large  effective  nip  angle  can  be  maintained. 

Claims 

1.  A  roll  crusher  having  a  pair  of  rolls  (2,3)  facing 
each  other,  in  which  feed  material  to  be  crush- 
ed  is  fed  into  a  space  or  a  crushing  chamber 
(6)  formed  in  between  these  rolls  (2,3),  the  pair 
of  said  rolls  (2,3)  rolls  up  the  material  to  com- 
press  and  crush,  and  blocking  members  (11) 
are  fixedly  disposed  above  and  along  the  axial 

direction  of  said  rolls  (2,3)  to  block  regions  in 
the  end  openings  (6c,6d)  of  said  crushing 
chamber  (6)  characterized  by 

flanges  (12)  fixed  to  the  end  surfaces  of 
5  one  or  the  other  of  said  rolls  (2,3)  for  rotation 

together  with  said  roll  (2,3),  and  having  a  ra- 
dius  at  least  a  crushing  clearance  larger  than 
that  of  said  roll  (2,3)  to  block  end  openings  of 
said  crushing  chamber  (6),  and 

io  the  blocking  members  (11)  disposed  to 
block  regions  in  the  end  openings  (6c,6d)  of 
said  crushing  chamber  (6)  other  than  those 
covered  by  said  flanges  (12),  and  fixedly  dis- 
posed  to  prevent  feed  material  from  flowing 

is  out  of  the  end  openings  (6c,6d)  of  said  crush- 
ing  chamber  (6). 

2.  A  roll  crusher  as  claimed  in  claim  1,  wherein  a 
feed  opening  (5)  is  provided  to  supply  said 

20  feed  material,  and  the  length  (L)  in  the  roll  axis 
direction  of  said  feed  opening  (5)  is  essentially 
equal  to  the  inside  spacing  of  said  blocking 
members  (11). 

25  3.  A  roll  crusher  as  claimed  in  claim  1  or  claim  2, 
wherein  an  opening  area  for  at  least  a  part  of 
the  feed  passage  to  feed  said  material  can  be 
adjusted. 

30  4.  A  roll  crusher  as  claimed  in  one  of  claims  1  to 
3,  wherein  at  least  some  fractions  of  the  pas- 
sage  to  feed  said  material  are  wide  in  regions 
corresponding  to  the  end  portions  of  said 
crushing  chamber  (6)  and  narrow  in  the  region 

35  corresponding  to  the  center. 

5.  A  roll  crusher  as  claimed  in  one  of  claims  1  to 
4,  in  which  the  pair  of  said  rolls  (2,3)  rolls  up 
feed  material  to  crush,  comprising: 

40  a  driver  roll  (3),  one  of  the  pair  of  said 
rolls,  being  driven  for  rotation,  and 

a  follower  roll  (2),  the  other  roll,  rotating 
freely  put  together  with  said  driver  roll  (3) 
through  the  material  rolled  up  in  between  said 

45  rolls  at  least  while  crushing  is  effected. 

6.  A  roll  crusher  as  claimed  in  claim  5,  wherein 
said  follower  roll  (2)  is  driven  for  rotation  during 
no  load  or  light  load  before  crushing. 

50 
7.  A  roll  crusher  as  claimed  in  claim  6,  wherein 

power  transmission  means  (20)  is  provided  in 
between  said  driver  and  follower  rolls  (3,2), 
and  said  follower  roll  (2)  is  rotated  beforehand 

55  by  transmitting  the  rotation  of  the  said  driver 
roll  to  said  follower  roll  through  said  power 
transmission  means  (20). 

5 
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8.  A  roll  crusher  as  claimed  in  claim  7,  wherein 
said  power  transmission  means  (20)  has  a  gear 
train  (20)  transmitting  reduced  rotation  of  said 
driver  roll  (3)  to  said  follower  roll  (2),  and  a 
one-way  clutch  (25)  disposed  in  between  said 
gear  train  (20)  and  said  follower  roll  (2)  to 
transmit  only  a  rotation  toward  a  direction  as 
involving  feed  material  to  said  follower  roll  (2). 

9.  A  roll  crusher  as  claimed  in  claim  6,  wherein  a 
small  capacity  of  auxiliary  motor  (30)  is  pro- 
vided  to  rotate  said  follower  roll  (2)  beforehand. 

10.  A  roll  crusher  as  claimed  in  claim  9,  wherein  a 
rotation  speed  of  said  follower  roll  (2)  driven  by 
said  auxiliary  motor  (30)  is  slower  than  that  of 
said  driver  roll  (3),  and  a  one-way  clutch  (25)  is 
provided  to  transmit  only  a  rotation  toward  a 
direction  as  involving  feed  material  to  said 
follower  roll  (2). 

Patentanspruche 

1.  Walzenbrecher  mit  einem  Paar  von  einander 
zugewandten  Walzen  (2,3),  in  dem  zu  brechen- 
des  Beschickungsmaterial  in  einen  Raum  oder 
eine  Brechkammer  (6),  die  zwischen  diesen 
Walzen  (2,3)  gebildet  ist,  eingefuhrt  wird,  wo- 
bei  das  Paar  dieser  Walzen  (2,3)  das  Material 
zum  Komprimieren  und  Brechen  walzt  und  wo- 
bei  Sperrglieder  (11)  oberhalb  und  entlang  der 
axialen  Richtung  der  Walzen  (2,3)  fixiert  ange- 
ordnet  sind,  urn  Bereiche  in  den  Endoffnungen 
(6c,  6d)  der  Brechkammer  (6)  zu  blockieren, 
gekennzeichnet  durch 

Flansche  (12),  die  an  den  Endflachen  der 
einen  oder  der  anderen  der  Walzen  (2,  3) 
befestigt  sind,  urn  zusammen  mit  diesen  Wal- 
zen  (2,3)  zu  rotieren,  und  die  einen  Radius 
aufweisen,  der  zumindest  urn  einen  Walzen- 
spalt  groBer  als  der  der  Walze  (2,3)  ist,  urn  die 
Endoffnungen  der  Brechkammer  (6)  zu  blok- 
kieren,  und 

die  Sperrglieder  (11),  die  so  angeordnet 
sind,  dal3  sie  Bereiche  in  den  Endoffnungen 
(6c,  6d)  der  Brechkammer  (6)  blockieren,  wel- 
che  Bereiche  mit  denen,  die  durch  die  Flan- 
sche  (12)  abgedeckt  sind,  nicht  ubereinstim- 
men,  und  die  fest  angeordnet  sind,  urn  Be- 
schickungsmaterial  daran  zu  hindern,  aus  den 
Endoffnungen  (6c,6d)  der  Brechkammer  (6) 
herauszuflieBen. 

2.  Walzenbrecher  nach  Anspruch  1,  wobei  eine 
Beschickungsoffnung  (5)  vorgesehen  ist.um 
das  Beschickungsmaterial  zuzufuhren,  und  wo- 
bei  die  Lange  (L)  der  Beschickungsoffnung  (5) 
in  der  Walzenaxialrichtung  im  wesentlichen 

gleich  ist  dem  innenseitigen  Abstand  der 
Sperrglieder  (11). 

3.  Walzenbrecher  nach  Anspruch  1  oder  An- 
5  spruch  2,  wobei  ein  Offnungsbereich  fur  zu- 

mindest  einen  Teil  der  Beschickungspassage 
zum  Zufuhren  des  Materials  eingestellt  werden 
kann. 

70  4.  Walzenbrecher  nach  einem  der  Anspruche  1 
bis  3,  wobei  zumindest  einige  Bereiche  der 
Passage  zum  Zufuhren  des  Material  in  Berei- 
chen  entsprechend  den  Endabschnitten  der 
Brechkammer  breit  und  in  dem  Bereich  ent- 

75  sprechend  dem  Zentrum  eng  sind. 

5.  Walzenbrecher  nach  einem  der  Anspruche  1 
bis  4,  in  dem  das  Paar  von  Walzen  (2,  3) 
Beschickungsmaterial  zum  Brechen  walzt,  urn- 

20  fassend: 
eine  Antriebswalze  (3)  als  einer  des  Paa- 

res  der  Walzen,  die  rotationsangetrieben  ist, 
und 

eine  Folgewalze  (2),  die  andere  Walze,  die 
25  frei  aber  zusammen  mit  der  Antriebswalze  (3) 

durch  das  zwischen  den  Walzen  gewalzte  Ma- 
terial,  zumindest  wahrend  das  Brechen  bewirkt 
wird,  rotiert. 

30  6.  Walzenbrecher  nach  Anspruch  5,  wobei  die 
Folgewalze  (2)  wahrend  Leerlauf  oder  unter 
leichter  Belastung  vor  dem  Brechen  rotations- 
angetrieben  ist. 

35  7.  Walzenbrecher  nach  Anspruch  6,  wobei  eine 
Kraftubertragungseinrichtung  (20)  zwischen  der 
Antriebs-  und  Folgewalze  (3,  2)  vorgesehen  ist, 
und  die  Folgewalze  (2)  zuvor  durch  Ubertra- 
gung  der  Rotation  der  Antriebswalze  auf  die 

40  Folgewalze  mittels  der  Kraftubertragungsein- 
richtung  (20)  in  Rotation  versetzt  wird. 

8.  Walzenbrecher  nach  Anspruch  7,  wobei  die 
Kraftubertragungseinrichtung  ein  Radergetrie- 

45  be  (20)  aufweist,  das  eine  verringerte  Rotation 
der  Antriebswalze  (3)  auf  die  Folgewalze  (2) 
ubertragt,  und  eine  Freilaufkupplung  (25)  zwi- 
schen  dem  Radergetriebe  (20)  und  der  Folge- 
walze  (2)  angeordnet  ist,  urn  nur  eine  Rotation 

50  bezuglich  einer  Richtung  zu  ubertragen,  urn 
Beschickungsmaterial  zu  der  Folgewalze  (2) 
einzuziehen. 

9.  Walzenbrecher  nach  Anspruch  6,  wobei  ein 
55  Hilfsmotor  (30)  mit  kleiner  Leistung  vorgesehen 

ist,  urn  die  Folgewalze  (2)  zuvor  in  Rotation  zu 
versetzen. 

6 
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10.  Walzenbrecher  nach  Anspruch  9,  wobei  eine 
Rotationsgeschwindigkeit  der  durch  den  Hilfs- 
motor  (30)  angetriebenen  Folgewalze  (2)  klei- 
ner  ist  als  die  der  Antriebswalze  (3),  und  eine 
Freilaufkupplung  (25)  vorgesehen  ist,  urn  nur  5 
eine  Rotation  bezuglich  einer  Richtung  zu 
ubertragen,  wenn  Beschickungsmaterial  zu  der 
Folgewalze  (2)  eingezogen  wird. 

Revendicatlons  w 

1.  Broyeur  a  cylindres  ayant  une  paire  de  cylin- 
dres  (2,  3)  I'un  en  face  de  I'autre,  dans  lequel 
la  matiere  devant  etre  broyee  est  amenee 
dans  un  espace  ou  une  chambre  de  broyage  is 
(6)  formee  entre  ces  cylindres  (2,  3),  la  paire 
desdits  cylindres  (2,  3)  faisant  rouler  la  matiere 
afin  de  la  comprimer  et  la  broyer,  et  des 
elements  de  blocage  (11)  sont  disposes  de 
fagon  fixe  au-dessus  de  et  dans  la  direction 
axiale  desdits  cylindres  (2,  3)  afin  de  bloquer 
des  zones  dans  les  ouvertures  d'extremite  (6c, 
6d)  de  ladite  chambre  de  broyage  (6),  caracte- 
rise  par 

des  brides  (12)  fixees  sur  les  surfaces 
d'extremite  de  I'un  ou  I'autre  desdits  cylindres 
(2,  3)  afin  de  tourner  avec  ledit  cylindre  (2,  3), 
et  ayant  un  rayon  plus  grand  que  celui  dudit 
cylindre  (2,  3)  d'au  moins  un  jeu  de  broyage 
afin  de  bloquer  les  ouvertures  d'extremite  de 
ladite  chambre  de  broyage  (6),  et 

les  elements  de  blocage  (11)  disposes  afin 
de  bloquer  des  zones  dans  les  ouvertures 
d'extremite  (6c,  6d)  de  ladite  chambre  de 
broyage  (6)  autres  que  celles  recouvertes  par 
lesdites  brides  (12)  et  disposes  de  fagon  fixe 
afin  d'empecher  la  matiere  de  sortir  par  les 
ouvertures  d'extremite  (6c,  6d)  de  ladite  cham- 
bre  de  broyage  (6). 

2.  Broyeur  a  cylindres  selon  la  revendication  1, 
dans  lequel  ledit  orifice  d'alimentation  (5)  est 
prevu  pour  amener  ladite  matiere,  et  la  lon- 
gueur  (L)  dans  la  direction  axiale  de  cylindre 
dudit  orifice  d'alimentation  (5)  est  essentielle- 
ment  egal  a  I'espacement  interne  desdits  ele- 
ments  de  blocage  (11). 

dant  aux  parties  d'extremite  de  ladite  chambre 
de  broyage  (6)  et  etroites  dans  la  zone  corres- 
pondent  au  centre. 

5  5.  Broyeur  a  cylindres  selon  I'une  des  revendica- 
tions  1  a  4,  dans  lequel  la  paire  desdits  cylin- 
dres  (2,  3)  roule  la  matiere  a  broyer,  compor- 
tant  : 

un  cylindre  d'entraTnement  (3),  faisant  par- 
io  tie  de  la  paire  desdits  cylindres,  qui  est  entraT- 

ne  pour  rotation,  et 
un  cylindre  suiveur  (2),  I'autre  cylindre, 

tournant  librement  mais  avec  ledit  cylindre 
d'entraTnement  (3)  grace  a  la  matiere  roulee 

is  entre  lesdits  cylindres  au  moins  lorsque  le 
broyage  est  effectue. 

6.  Broyeur  a  cylindre  selon  la  revendication  5, 
dans  lequel  ledit  cylindre  suiveur  (2)  est  entraT- 

20  ne  pour  rotation  en  I'absence  de  charge  ou 
avec  une  charge  legere  avant  le  broyage. 

7.  Broyeur  a  cylindre  selon  la  revendication  6, 
dans  lequel  des  moyens  de  transmission  (20) 

25  sont  prevus  entre  lesdits  cylindres  d'entraTne- 
ment  et  suiveur  (3,  2),  et  ledit  cylindre  suiveur 
(2)  est  entraTne  en  rotation  avant  de  transmet- 
tre  la  rotation  dudit  cylindre  d'entraTnement 
audit  cylindre  suiveur  a  I'aide  desdits  moyens 

30  de  transmission  (20). 

8.  Broyeur  a  cylindres  selon  la  revendication  7, 
dans  lequel  lesdits  moyens  de  transmission 
(20)  possedent  un  train  d'engrenage  (20)  tran- 

35  smettant  une  rotation  reduite  dudit  cylindre 
d'entraTnement  (3)  audit  cylindre  suiveur  (2),  et 
un  embrayage  unidirectionnel  (25)  dispose  en- 
tre  ledit  train  d'engrenage  (20)  et  ledit  cylindre 
suiveur  (2)  afin  de  transmettre  uniquement  une 

40  rotation  dans  un  sens  impliquant  I'alimentation 
de  matiere  vers  ledit  cylindre  suiveur  (2). 

9.  Broyeur  a  cylindres  selon  la  revendication  6, 
dans  lequel  un  moteur  auxiliaire  de  faible  ca- 

45  pacite  (30)  est  prevu  afin  d'entraTner  en  rota- 
tion  ledit  cylindre  (2)  au  prealable. 

10.  Broyeur  a  cylindres  selon  la  revendication  9, 
dans  lequel  une  vitesse  de  rotation  dudit  cylin- 

50  dre  suiveur  (2)  entraTne  par  ledit  moteur  auxi- 
liaire  (30)  est  inferieure  a  celle  dudit  cylindre 
d'entraTnement  (3),  et  un  embrayage  unidirec- 
tionnel  (25)  est  prevu  pour  transmettre  unique- 
ment  une  rotation  dans  un  sens  impliquant 

55  I'alimentation  en  matiere  vers  ledit  cylindre  sui- 
veur  (2). 

3.  Broyeur  a  cylindres  selon  la  revendication  1  ou 
la  revendication  2,  dans  lequel  une  surface  50 
d'ouverture  pour  au  moins  une  partie  du  pas- 
sage  d'alimentation  destine  a  amener  ladite 
matiere  peut  etre  ajustee. 

4.  Broyeur  a  cylindres  selon  I'une  des  revendica-  55 
tions  1  a  3,  dans  lequel  au  moins  certaines 
fractions  du  passage  destine  a  amener  ladite 
matiere  sont  larges  dans  des  zones  correspon- 
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